Novel insights on the structural determinants of clozapine and olanzapine multi-target binding profiles.
The clinical efficacy of antipsychotic drugs has been associated with a certain binding profile for a set of G protein-coupled receptors (GPCR)s. In this work, we use the structurally-related clozapine-olanzapine pair to progress in the understanding of the structural properties that determine their divergent binding profiles and, thereby, their differing therapeutic efficacy. First, we present novel site-directed mutagenesis results that confirm our previous hypothesis on the importance of ligand interaction with positions 5.42 and 5.46 in transmembrane helix 5. Then, we use refined models of ligand-receptor complexes, built from recently published GPCR crystal structures, to gain further insight into the molecular mechanisms responsible for the observed experimental outcomes. In particular, we observe that preventing or potentiating hydrogen bonding with position 5.46, could allow obtaining ligands with, respectively, clozapine or olanzapine-like affinities. Results presented in this study could guide the design of antipsychotic candidates with tailored binding profiles.